Studies on the control of ribosomal RNA synthesis in HeLa cells.
In many eucaryotic systems protein synthesis is coupled to ribosomal RNA synthesis such that shut-down of the former causes inhibition of the latter. We have investigated this stringency phenomenon in HeLa cells. The protein synthesis inhibitors cycloheximide and puromycin cause inactivation of both processes but valine starvation totally inhibits only the processing of 45-S RNA. DNA-dependent RNA polymerases from A, B and C (or I, II and III respectively) were extracted, separated partially by DEAE-cellulose chromatography and their activity levels determined. These do not decrease significantly during inhibition of protein synthesis. To find out whether or not form A is bound to its template under these conditions, proteins were removed from chromatin with the detergent sarkosyl. This does not affect bound RNA polymerase. Inhibition of protein synthesis caused up to 50% reduction in endogenous alpha-amanitin-insensitive chromatin-RNA-synthesising activity. This reduced level of activity was not affected by sarkosyl treatment. Levels in normal cells were stimulated. This result indicates that the form A RNA polymerase is not bound to its template when protein synthesis is inhibited.